The concept of item homogeneity, implying that items have equal difficulties and equal intercorrelations, is defined by multivariate axial symmetry. A nonparametric test for J -item homogeneity is proposed and illustrated by a numerical example.
For example, suppose a sample of n = 60 testees was given a three-item test. Each individual testee produces the answer pattern (configuration) in Yes-No answers to the three items where i, = 0 or 1; i2 = 0 or 1; and i3 = 0 or 1, with i, = 0 for a No answer and i, = 1 for a Yes answer to item j. The observed frequencies of the 23 answer patterns, C, are presented in the three-dimensional contingency cube of Figure 1 with one dimension for each item. Thus, n,,, = 17 testees had the answer pattern (1, 1, 1), i.e., (Yes, Yes, Yes) and so forth. The contingency cube with observed frequencies found in Figure 1 shows perfect trivariate axial symmetry of the answer patterns as defined by Wall (1976) (0) . The null hypothesis is that the J items form a J-dimensional contingency cube, which is axially symmetric for J. The omnibus alternative hypothesis is that the J items are not axially symmetric, i.e., that they are not homogeneous according to the new definition. The rationale for testing axial symmetry, i.e., homogeneity of J items may be derived from specifying Wall's (1976) Grouping Items for Homogeneity Assume that the test constructor has preselected by content analysis J items that he/she found to be nonhomogeneous by symmetry testing in a sample of n individuals. How should he/she proceed in such a situation to achieve homogeneity in a smaller set of J, items?
One procedure is to calculate the difficulty indices of every item and the phi coefficients for every pair of items. Excluding the item most deviant in difficulty or most deviant in its intercorrelations with the remaining J -1 items will perhaps lead to a nonsignificant chi-square.
If excluding one single item is not successful, a heuristic grouping procedure may be tried out to obtain subscales of homogeneous items as follows: If only two subgroups are admitted, subdivide the J items into J, and J -J, items in every possible way and accept the grouping that results in a nonsignificant symmetry chi-square for each subgroup. Each subgroup of items then constitutes a separate subscale.
If there is no subdivision that gives two homogeneous subgroups of J, and J, = J -J, items, the next step is to try out a three-group subdivision with J,, J2, and J3 homogeneous items. & Fienberg, 1975 and Fienberg, 1979) . The question is how axial symmetry may be related to the traditional parametric concept or to other concepts.
If axial symmetry is given, all item intercorrelations are equal. This implies a general factor with equal loadings on the items according to the one-factor homogeneity definition given by Lord and Novick (1968, p. 536) . Nevertheless, axial symmetry further deserves a comparison with factor analysis beyond the level of this short discussion.
The approach presented here is made in the traditional frequency model but may be related to the more modern log-linear model of contingency analysis (see Fienberg, 1977, chap. 3) . Complete axial symmetry implies equal main effects and equal first-order interaction effects in the corresponding log-linear model. On the other hand, the null hypotheses of no main effects and no interaction effects in the log-linear model correspond to a special axial symmetry with items of middle difficulty and zero intercorrelations. Further discussion is needed, however, for this problem.
